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VORTEX PASMR 1945 BOURS 


“2L0107-035C dpm 2m 72 nf 
* 74/7920 REAL TIME Clock TEST 4 
* . O41 
* . . GY 
* khke keke * * KkKkakK dP Ok + wekhe O41 
* * * * xe * * Kh kk 4 
t * * * w * & * * yk nh O4 
* a. tee 2. * a * So *. k * th ee 01 
* * tt * Wak K ra * a 04 
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* 0} 
a O14 
a te Ake oe me Week ROK Ok tote of 
. w w " ® xe * * x we * 01 
fe * * te t *. nk * " * te * G4 
* * * * x * *% * ake * * 04 
* * * * &€ #® tk & ee ee x a 04 
® os © & Se ee ee * x eo . O1% 
* CTL Tce? er. 2. ee 2? ee ee * khekw hie a 01 
a | : 01 
* O41 
* THTS TEST PROGRAM 18 A PART nF THE: MAINTAIN Ir 01 
* TEST Peer SYSTEM . . 01 
" i . 01 
* 04 
* : | 01 
| . —_ | 2 Bete 3 oO 
» THIS 18 A COPYRIGHTED PROGRAM | — Of 
# COPYRIGHT $973 RY VARTAN DATA MACHINES oe 4 PEEP O41 
x V,0,%, PART NI, | | 01 
HANAHENEIOORAEAU ADE ANAYRMREAADARERONERURU SARA AN AU RO RAD AM AMEHREREEE HAO! 
* . ag 
* 73/620 REAL TIME CLOCK TEST PROGRAM . . wQ4 
* afi} 
& 73 AND 620/F 32 VARTARLE INTERVAL INTERRUPT, MEMORY OVERFLOW *O1 
* INTERRUPT, AND READABLE FREE RUNNING COUNTER "O01 
* ARE EXERCTSEN wOf 
* B20/T,L AND 622/73 INTERVAL, INTERRIPT AND KERORY OVERFL Mw xQ4 
i INTERRUPT ARE EXERCISED © _— > OS 
® NOTE: NO SAFTWARF TIMING CHECKS ARE MARE, 70) 
a Ol 


NONOL 
A00o? 
AoAOS 
Ann04 
HON0S 
NOOOA 
00007 
NOO008 
HONOY 
qno1A 
NAOVL 
n0n12 
ANOS 
N0N14 
ANOLE 
AOOLA 
N0017 


A0018. 


NOO19 


AgGaN 


NN021. 
NN022 
NOOBS 


00024 


n0N25 . 
nnn26 
00027 
N0028 
N0029 
90030 
N0031 
H0032 
NHOS3 
An0%4- 
AnOgS 
n0036 
NN037 
AOCSB 
Aaongs 
ANO4O 
O004d4 
0042 
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44 EJEC 91 n0044 

45 « O1 annas 

46 « N1 onn4ae 

a7 « SOR ROR OIE RIOR ek N41 NODA 

48 + * | * 01 90048 

49 * * AREAS RESERVF) BY EXECUTIVE «# , | O1 Nn949 

50 « FORIOI IOI IO IOI IO IOI tht O1 90N5N 

Si» | : O1 00051 

$2 *. 91 QoS? 

53 ORG ) | | | | 01 n0053 

S40. JMP EXECUTIVE | , 01 N0084 

55 « ORG 049 | N1 90055 

$6 « MPM POWER NON ROUTINE | 01 20056 

57 x JMP POWER UP ROUTINE ~ O01 90057 

Sa « NOTES THE TEST EXECUTIVE AI.80 RESERVES LOCATIONS 0400 TN 0477. OL NOOSA 

59 « a FAR A POINTER TABLE TO STANDARD ROUTINES,AND AS AN AREA 04 00059 

60 «. FOR EXECUTIVE DATA, ALL TEST PROGRAMS WORKING WITH THE 04 nOnN60 

64 «* EXECUTIVE MUST PRESERVE THTS ALUCK, Of 90061 

62 « STANDARD ROUTINES WILL BE CALLED INDIRECTLY THRU . O01 00K? 

63 -THrS TABLE | | | OL 000683 

fA 94 00064 

65 « Of 90065 
66 Of 90066 | 

67 * 01 00067 

See 6B ew. a | | 01 10068 
000408 69 ORG. O4n0 : a - ! i 01 10069 
0004ee 70 OUTa 88S ‘ QUTPUT GNE CHAR ROUTINE | 01 90070 
100461 71 OUTS B88 =» a NUTPUT TWO CHAR ROUTINE 01 00074 
(000402 72 OyTe ASS { OUTPUT CR/LF ROUTINE | - O41 90072 
~—900468 : 73 OuTe &@88— 4 NUTPUT MESSAGE ROUTINE O1 NO073 
090404. | 74 ute Bs a QUTPUT OCTa@l WORD ROUTINE 01 10074. 
000405 78 mutT ASS QUTPUT OR TAL ADOR ROUTINE O1 0075 — 
000406 76 OUTG #888. | NUTPUT ERROR MSG ROUTINE O01 A0076 
000407 77 QUTH BSS | OUTPUT CONTRAL CHAR TO TTY ROUTINE 01 90077 
0004810 © 78 INPA 883 } INPUT ONE CHAR — ROUTINE O01 00078 
000411 79 INPR B38 1 INPUT AND PRINT ONE CRKAR RNUTINE 01 90079 
000412 RO INPC ASS 1 INPUT ONE CHAR FDITED ROUTINE H1 NN08O 
000413 | 84 INPD 888 4 INPUT ONE ALPHA CHAP — ROUTINE OL NOOR) 
000414 f2 INPE BS8 { INPUT TWO ALPHA CHAR ROUTINE O1 ©0082 
000415 a3 INPF 8SS 1 TNPUT COMMA/PERTOD TERMINATION SOUTINE 01 00083 
000418 . 84 INPG BSS. j INPUT OCTAL NUMBER ROUTINE 01 90084 
—- 00417 so 85 TOUT #8S5— 1. TIMESOUT ROUTINE : 01 90085 


PAGE 4 O4A/22/74 VORTEX OASMR 1945 HOURS 


000420 86 TOLY 488 ] TIME DELAY ROUTINE 01 00086 
N00421 87 S3KT 888 { STANDARD SFNSE S¥ITCH ROUTINE 04 0087 
i 000422 88 SILWE RSs. { LOWEST WORD LISED BY EXEC 01 90088 
009423 89 ESIC B38 1 MEMORY SYZF NETERMINATION ROUTINE 01 90089 
000424 90 $48 RSs { MEMORY SIZE MESSAGE OL 00090 
OL #) 01 H0091 

92 x . O41 0QO092 

000440 93 ORG 0440 N14 0093 
94 * . , | 04 90094 

95 « EXECUTIVE maTa TABLE: : | O1 A0094 

| 96 | N14 AN096 
000440 97 S$FLG RSS { LONP ON ERROR FLAG, O#PONtT LONP teLnoP 014 A009? 
000444 | 98 $MEM BSs { MEMORY SIZE (HIGHEST AVAIL CORE) M4 00098 
000442 99 $C0ON Ass 1: OSCUNSOLE MONE teTTY MOE O1 00099 
900443 100 «BSS. 20 : | N1 H1On 
000471 101 sncr 888 _ | DIGIT COUNTER FOR INPG | at 00101 
. 102 « y : : O01 90192 
000047 a 103 RTC) EQU 047 : . = 01 90103 
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090s00 
000500 
000501 
0005N2 
0006507 
000510 
n00514 
000512 
000515 
000514 
000515 
000516 
0003517 
000520 
000521 
000522 
000523 
n00524 
000525 
000526 
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9°e1000 
000807 


005101 
094260 
006130 
040003 
001010 
000522 
076010 
090022 
051156 
001000 
000525 
006010 
000029 
051154 
092000 
no$321 


104 
105 
196 


107 
108 
109 
110 


PNT? — 


VORTEX OASMR 
EJEC 
NRG O50 
JMP +7 
ASS ‘§ 
INCR 4 
LRLA 16 
ERAT 4 
JAZ We? 
LDAT 18 
STa wart 
JMP 4% 
LDAI.s- 16 
STA NATT 
CALL CNG 


1945 ROURS 


INDIRECT POINTERS 
BIT SIZE DETERMINER 


18 BITS — 


16 BITS | a ee | e | 
SET AFFECTED INSTRIICTIONS IN ARITH, SUAS, - 


O1 
01 
O1 


o1 
o4 
01 
O1 


Of. 


ni 


ot 


014 
OL 


O14 


OL 


ON104 


00108 
no106 


90107 
00108 


00109 


o0110 
oo11s 
O11? 


00113 
no1i4 


n0115 


00116 


00117 
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000527 
000530 
000531 
N0NS32 
000533 
000534 
000535 
000836 
000537 
000540 
000541 
000342 
000543 
000844 
000545 
000846 
000547 
000550 


000551 


000582 
000553 
000554 
900558 
000546 
000557 
000560 
000561 
000562 
000563 
n005é4 
000565 
oonsé6E 
000567 
000570 
000571 
9000572 
0005753 
000574 
000575 
000576 
000577 
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100447 
0n6020 
000002 
9035021 
OO6116 
000400 


056000 


0n5122 
005021 
on614n 


000040 


001010 
0905583 


005021 


006140 
000377 
0010190 
0003857 
901090 
000532 
ons6n2n 
000044 
oni0on 
0n083e2 
010442 
001010 
0003870 
0n2000 
1°90402 
006030 
02787 
902006 
1900403 
010442 
0n1010 
0no6S6 
2n6030 
003167 
on2000 
190403 
0n2000 
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118 
119 RICT 
120 


121 
122 


123 
124 
125 


126 


127 
128 


429 
“430 


134 
132 
133 


134 RYC4 
135 


136 
£37 
138 
139 RTCK 


143 RTCM 


VORTEX OAS#H 

EJEC 
Exc N4004eRTC 
LOBT 2 
TBA 
NRAI 0400 
8TA 0,2? 
TBR 

TBA 

—SUBT 040 
JAZ "49 
TBA 

SURT 0377 
JAZ RTCY 
IMP RTCT#3 
LOBY a4 
JP RTLT43 
LDA SCN 
JAY RTCK 
CALL*® nuTe. 
LOXT WES i 

’ CALL«e nuTy 
LOA SCN 
JAZ FTCP 
LOXT MS15 
CALL*®  ouTn 
CALL* INPA 


1945 HAIRS 


EXCEPT LPCATIONS 040 TO 043 (PF/R)} 
INCLUSIVE#0Q AIT 8 IN A REG, 


CHECK TF LOC 040 (POWER FAILUF RESTART 


INTERRUPT ANDRESSES) 


CHECK YF ALL INTERRUPT LOCATIONS SETUP 


JUMP OVER PF/R INTERRUPT ADDRESSES, 


CHECK IF CONSOLE MODE 


CR/LF 
WRITE (REAL TIHE CLOCK TEST) 


CHECK JF CONSULE MODE 


WRITE 


(COMPUTER TS AN) 


O14 
O41 
O1 


ot 


01 
of 
O14 
01 


on 


O1 


01 


01 


Of 
O41 
O41 


O41 


O1 


Of 
01 
91 
O1 


oF | 
01 


Of 
01 


o1 


NOVLTe 
nn11S 
no120 


An {24 
90122 


N042a 
00124 
n0125 
10126 
N0127 


n0128 
HO129 


00130 
20133 
00132 
00133 


00134 
901395 


00136 
001387 
HO1SB 


ON139 
00140 


90141 
no1ae 


no143 


i 
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900600 190441 A 
000601 091000 a 144 
000602 00877 A 
000605 005012 4 145 
000604 092000 aA 146 
000605 100402 A 
N00606 002000 A 147 
000007 100402 Aa. 
000610 005021 a 148 
000611 ON6140 A 149 
000612 000261 A 
N00613 001010 az 150 
000614 ONOBA7 A 
000615 006120 a 151 
000616 O00001 A 
000617 On1010 a 1452 
000620 000833 A 
000621 006030 4 153 
000622 On3344 A 
000623 On2000 a 154 
000624 190403 A 
000625 on1000 gz 455 
000626 090570 A 
{56 « | 
000627 005111 A 187 RrTetn 
900630 051157 a 158 
000631 091000 a 159. 
090632 0n064 A 
| 7 180 »* 
000633 O34157 aA 16% RTCA 
060654 91000 a 162 | 
GONESS ONOh4O A 
163 
000636 000000 A 164 RTCP 
000637 051157 a 1685 
000640 010442 A 168 RTCL 
000641 QOn1010 A 167 
000642 O00647 A 
000643 996030 A 168. 
000644 003003 A 
000645 002000 4 169 
000646 100403 A 


VORTEX 


nutC. 


JMP RTM 
TAB: 
CALL® vurTe 
CaALL«e 
TRA 
SuBY mara. 0 
~ JAZ —RTON 
“ADOT 1 
JAZ RTCO 
LOXT M$16— 
CALLe fiuTh 
“MP RTCK 
TAR S cond 
STA camp 
IMP RTCL. 
STA ene 
JMP RTCL 
HLT 
STA come 
LDA STON 
JAZ. RTC2 
LDXI MES 
CALL «© 


nutp 


‘JaSMR 


1945. HOURS 
CR/LF 
CR/LF 
AN 'F! OR V73? 


WRITE CINVALTOD 


SET COMPUTER FLAG FOR IF! 
SET COMPUTER FLAG FOR ‘I? 


SET Amo FOR 1, OR Asay FOR F 


SET COMPUTER FLAG FROM REGISTER ENTRY 
CHECK JF CONSOLE MODE 


WRITE (1/0 INST, AND INT, TEST) 


Oo] 


Qf 


00144 


00145 
no146 


00147 


tT 


N149 


| 90150 


NO154 
00182 
00153. 


00154 
n0158 


00156 
n0157 
00158 
00159 


00160 
A016! 
00162 


00163 
00164 
00165 
n0166 
n0167 


N0166 


00169 
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CN0647 
00N050 
000651 
009e52 
CNOESS 
026084 
000085 
099856 
C90687 
ONC%60 
S9AABAYL 
990862 
900563 
nOn854 
COOSES 
000666 
000867 
000670 
000671 
000672 
000673 
000674 
000675 
000676 
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06010 
ornons 
031160 
006010 
OF Z00O 
050044 
OF 0046 
YOROTS 
G911685 
059047 
BAENTO 
Gu0877 
H=OO45 
CO8E19 
QC9K6 4 
051158 
100447 
100147 
0n6ns0 
000020 
0n2000 
002721 
002000 
091165 


Pp Pe PP PP iP PP Pp > 


>r be reper PP > Di» 


170 
171 
172 
173 
176 


$75 
175 
177 


178 
179 


1h0 
1414 


162 
163 


184 
185 


186 


187 


188 


489. 


* 
PTC? 


VORTEX 


FJEC 


FULLOWING THREE TESTS PERFORM THE 
INTERRUPT CHECK! 


LOal 


STA 
LDAT 


STA 


STa- 


LDAT 


STA 
way 
574 
L Dal 
STa 
EXEC 
EXC 


LOXT 


CALL 


CALL 


YASMR 


! 


FERRO. 


02000 


(044 
046 
“FRRS 


047 
RTC3 


045 
. 


LOOP 
N4NO4RTC 


~—OLO04eRTC 


ié 
TOSC | 


ERRS 


SET ERROR COUNT TO ONE 


1945 MIURS 
O1 
'(CVARTABLE) INTERVAL Of 
O4 
| 


xe 1 ke V1 


O41 
SET UP JUMP AND MARK IN INTERRUPT ADDRESSESOS 


O4 


4 


STORE LOC, OF ERROR SUBROUTINE 4S JUMP ADDROS 


. . OL: 
LOCATION TO RETURN UPON INTERRUPT 4 
ain | 7 

| O41 

SET LOOP ADORESS : a | OL 
INITIALIZE RTC _ a1 
ENABLE RTC a | 7 O14 
4 SEC, WATY | | | 01 

—— , Be ae O14 

NO INTERRUPT ERROR - F 


CO176 
00171 
9N17? 
AGV7S 
GBOL74 


NO175 
COL7E 


OOLI7T 
moors e 
C9179 


COOLIO 


VOL! 


DOLK? 
QO1B3 


00164 
00185 
00166 
00187 
90188 


80189 
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000677 
n00700 
000704 
000702 
000703 
0007N4 
000708 
000706 
000707 
000710 
000714 
000712 
000713 
000714 
000715 
000716 
000717 
000720 
000721 
000722 
000723 
000724 
000725 
000726 
000727 
000730 
O0n7 31 
000732 
000733 
000734 
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190 
191 «# 
192 « 
orenan A 193 RICA 
NO6OI0 A 194 
On0700 A 
OS%1355 a 195 
190747 A 196 
an6010 A 197 
OnNNnde A 
051160 a 198 
006010 A 199 
OO1165 a 
050048 a 200 
006030 A 204 
QNONLO A 
on2000 a 202 
On2721 A 
044166 az 203 
ON6010 A 204 
000735 A 
050045 ~2 205 
On6010 A 206 
ON0722 A 
031455 a 207 
100647 a 208 
100347 a 209 
an6030 A 210, 
OnNO0O20 A 
OnZ2000 a 2il 
ON2721 A 
GoeCO0 a 212 
A 


001165 


VORTEY ASMR 1945 poURS 
EJEC 3 
ENTRANCE FROM RECEIVING INTERRUPT 
ENTR 
LDATr * 
STA Lone SET LOOP adDR 
EXC  OFNOSRTC INHIBIY VII 
LOAr SET ERROR COUNT 
STA sOERRE 
LDAI ERRS IF INTERRUPT « GO TO ERRC 
STA 045 
LDX? 8 2 SEC, WAIT 
CALL Tose 
INR ERRC ERROR COUNT : wal 3 os 
LOal RTC4 LOC, TO RETURN UPON INTERRUPT 
STA 045 
Loar * 
gta Loop SET LOOP ADDR 
Exc O6004RTC INITIALIZE VARTABLE INTERVAL INTERRUPT 
Exe O3OOeRTC ENABLE VII aND INHISIT MOY 
—LOXY 46 | 
CALL TNSe 
CALL = EARS 


O0190 
NO§9s 
A019? 
00193 
no1g9a 


00195 
n0196 


90197 


10198 


| AOITOD 


09200 
n0201 


00202 


00203 
n0204 


00205 
00206 


00207 . 


“6002068 | 


00208 
NO210 


00211 
10212 


PAGE 


000735 
0007 36 
900737 
000740 
0007 41 
000742 
100743 
000744 
0007 48 
000746 
000747 
900750 


~~ 


000781 


000752 
000753 
000754 
000755 
000756 
000757 
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onnggon 
1°90447 
On6010 
001165 
050048 
010449 
0019010 
090760 
011157 
001010 
000754 
0906030 
003035 
0n2000 
190403 
0n603N 


0039042. 


on2000 
190403 


Pe PrP > PrP > PPrrrPrPPprP PP > Pp Pp 


213 
214 
215 
216 
217 
218 
219 


220 
22) 


222 | 


223 


224 | 


225 


226 


227 


: 
RTCA 


TASMR 


VORTEX 1945 HWIRS 
FJEC Sk sts : | 

ENTRANCE FRO RECETVING INTERRUPT 
ENTR e 
EXe O4NO4RTC INITIALIZE 8te 
LOAT ERRS 
STA 0458 | 
LDA. SENN CHECK TF CONSOLE MNOE 
JAZ reid | 
LDA come 
JAZ +6 
LOXI MESA WRITE (VARTARLE) 
CALL® = OUTDO | 
LOXE = MESA TYPE CINTERVAL INTERRUPT) 


CALL® oUuTOD 


4 
O14 
A) 
1 
“4 
01 


01 
O41 
4 


4 
04 


1 


At 


0} 


01 


NN218 
N0214 
ANS LA 
COPE 
99217 
NOFA 


onels 
NO220 
AN2at 


N0222 
n0223 


C0224 
90225 
NN226 


NN227 
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000760 
n007461 
000762 
000763 
000764 
000765 
000766 
000767 
000770 
100774 
000772 
0007783 
000774 
100775 
000776 
000777 
001000 
001001 
001092 
0010038 
901004 
001005 
001006 
001097 
601010 
001011 
001012 
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041160 
Or6019 
040045 
050044 
ONGN1O 
oninis 
050047 
On6010 
900767 
081155 


On6010. 


0n0004 
051160 
096010 
000003 


951163. 


Oon6010 
037775 
050045 
100447 
100147 
046030 
000026 
692000 
002721 
092006 
C1168 


228 
229 


230 


251 
232 
233 


23a 
235 


236 
237 


238 
239 


240 
244 


242 


243 


244 
245 
246 
247 


248 


249 


* 


R1T4 


VORTEX -JASMR 104% KAURS 

FJEC O14 
FULLOWING TEST PFREORM !eearniey QVEFGFLOw TATERREPT CHECK! of 
| of 

TEST FOR ERROR COOF 4 04 

TNR EREC TNCR, FRROR COUNT ax 4 ke O12 
LOAL 040045 -INGR, AND REPLACE INSTR, STORE IN Lor, 044 01 
STA O44 | o1 
LOAT RTCS5 LOC TO RETURN UPON INTERRUPT 4 
STA 047 O1 
LOATY * om | 
STA LOOP SET LOOP abnor oR 
LOAY 4 | “4 
STA ERRC SET ERROR COUNT of 
LDAT t SET UP NO, OF TRIES FOR TEST 4 O14 
STA CNTL | o1 
LOAL 037775 SET UP OVERFLOW COLINT 01 
STA 045 ae | 04 
EXC N4noeRTe INITIALIZE RTC o1 
Exc OLO04RTC ENABLE RTC o1 
LOXI 16 4 SEC, WAIT of 
CALL TDSC oe O1 
CALL = ERRS NO INTERRUPT » EPROR 4 01 

a 


NO22k 
00229 
AHe3e 
NOPS1 
C0232 
00233 


ONe34 
N0235 


AN256 
10237 


0238 
99239 


Nn024a0 
00244 


—690242 


00243 


N0244 
N0245 
N0246 


60247 © 


N0248 


00249 


a 
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9010135 
901014 
901015 
H01016 
001017 
0901020 
001021 
01022 
0010238 
001024 
001025 
001026 
001027 
001030 
001031 
001032 
0010338 
001034 
001035 
(001036 
001037 
001040 
001041 
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O9N000 


1900147 
199247 
041160 
010045 
on61an 
040001 
001010 
001027 
190447 
092000 
001165 
011163 
041163 
096140 
000062 
001002 
001042 
0n6010 
000004 
051160 
001000 
001900 


PPrprPrprrrPpprer rPrPPrYrprrpprpy,> FP DP > 


259 
251 
252 
253 
254 
255 
256 


257 


258 
259 


260 
261 


262 
263 
O84 


265 
266 


RTCA 


RICK 


JASMA 


VORTEX 
EJEC 
FANTR 
EXC ~~ OYNO+ATC 
Exc N2RO4#+RTC 
INR ERRC 
LDA 045 — 
SUBI 40001. 
JAZ *45 | 
EXC 04004RTC 
CALL FRRS 
LDA CNTL 
INR CNTL. 
sual 50. 
JAP RTTC 
LDATI 04 
STA ERRC 
IMP RTT 


1945 HOURS 


ENABLE RTC 
TNHIBIT MOT 
FRROR COUNT 


ERROR INITIALIZE RTC 


CHECK IF TEST TRIED 50 TIMES 


RE®SETUP ERRMR COUNT, 


ae FH ke 


O41 060256 
01 90254 
KKK KEKS 
01 AN252 
01 90283 
O1 90284 
01 902545 


01° 00256 — 


O01 00287 
01 no258 


O01 00289 
01 90260 


Of nn261 


01 10262 
01 90263, 


01 00264 
01 00265 
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N01042 
Qn1G4S 
001044 
001045 
901046 
001047 
001050 
001051 
onto5s2 
0010538 
001054 
001055 
001056 
001057 
001060 
001061 
001062 
001063 
001084 
001055 
001066 
001067 
101070 
001071 
001072 
001073 
001074 
001075 
001075 
901977 
001190 
001101 
001102 
o01103 
001104 
901105 
oo01106 
901107 
004110 
O0O%111 
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0411680 
CNbO1L0 
001165 
080047 
006030 
000002 
092000 
092721 
0411606 
010045 
076140 


9040001 


on1010 
on1024 
041160 
006010 


001064 
O51153 


100447 
0n6010 
037775 
050045 
on6otla 
001168 
030047 


100347 


006030 
070004 
202006 
002724 
1N0447 
010442 
001910 
on1410 
006030 
003061 
092000 
190403 
014157 
001019 


OO1112 M1217 


267 
268 
269 


270 
274 
272 
273 
274 
276 
276 


277 


278 


279 


— 280 


284 


282 
283 


284 
285 
286 
287 
258 


289 


290 
201 
aoe 


293 
294 


RTT 


VORTEX iASMR 

FJEC 
INR FRRC 
LDOAT FRRS 

STA OAT 

LOXI 2 

Cah TNSC 
INR ERWC 

LDA 045 

‘SUB O4n0n4 
JAZ RTC6 

TNR FREE 
LOAT * 

STA Lane 

EXC NHANO*RTC. 
LDAT 037775 | 
sta 045 

LOAT FRRS 

STA 047 

Exe O3NOeRTC 
LOX! a 

CALL TOSC 
FxC N4OHFeRTC 
LOA — SCON 

JAZ #46 

LOX MERS 
CALL* outs 

LDA Come 

JAZ 


RT190 


SKIP FREE RUNNING 
a 


1945 HiUIRS 


FRROR COUNT ew 6 wt 
SET INTERRUPT A49PRESS TO ERRAR SUBR, 


1/2 SECOND NELAY 


ERROR COUNT we 7 he 
LOCATION 45 MUST BE GREATER THAN 40001 


ERROR & CHECK » INHIBIT MOI ee 10 we 


SET LOMP ADDR 
INITTALIZE RTC 

IF INTERRUPT GN TO ERROR ROUTINE 
1 SECOND DELAY 


INITIALIZE are 


WRITE MESSAGE MAI 


COUNTER CHECK FOR 11S 


O14 


01 
04 


O41 


PASE 


i> 


04/92/74 


VORTEX 


WASH 


LOAN BHHERS 


PAGE 


901118 
Oo1ii4 
001115 
001116 
oo1ti7 
001120 
oo1121 
001122 
N01123 
001124 
901125 
001126 
001127 
001130 
001331 
~—6 001132 
001138 
001134 
001135 
0011356 
001137 
001140 
001141 
001142 
001143 
001144 
0671465 
001166 
001147 
001150 
oo115! 
901152 
001158 
6001154 


1- 8904/92/74 


041160 
0906010 
Oo11i4 
054155 
190047 
192547 
051161 
906030 
0nc002 
002000 
092721 
102347 
1411614 
002010 
001168 
0441609 
On6nto 
001133 
041155 
100047 
102547 
001010 


001144 


092000 
001168 
019442 
SH91040 
001217 
096030 


003103 


092000 
190403 
001009 
on12%7 


295 
296 
297 
298 
299 
300 


Sot 
302 | 


303 


* 


304 


305, 


306 


307 
308 
309 


310 
Sit 


$12 


Sis 
314 


a} o-) 


$16 
347 


318 


319 
320 
321 


RTCQ 


VO 


EJEC 


CHEEK FREE RUNNTNG 


INR) 
L OAT 


STA 
EXC 
cra 
STA 
LOXY 


CALL 
cra. 


 §UB 
JAZM 


INR 
LOaT 
STA 
Exc 
CTIA 
JAZ 
CALL 


LDA 
JAZ 


LOX! 
CALL« 
IMP 


RTEY 


DASMR 


1945 1 1URS 


CHECK IF FRO INCRFEMENTING 


ERRC 
* 


Lane 
RTC 
RTC 
RTSA 
2 


rose 
RTC 

RTSA 
ERRS 


ERRC 
® 


Looe 
RTC 
" RTC 
ao4 
ERRS 


SCAN 
RT10 


 MES6 
OuTO 


RT¢0 


oft 
. n4 
CHECK CLEAR OPTION OF FREE RURNING MOUNTER o1 
a4 
FRROR COUNT 2 11 ew 11 owe Of 
of 
SET LOPP ADDR O1 
CLEAR FREE RUANTNG COUSTER | O1 
INPUT FREE RUNNING COUSTER TO A oO4 
7 Of 
DELAY 1/2 SEC, M1 
O1 
INPUT FRC Tn A 4 
IF COUNTER ZERO FRO NOT | OL 
— INGREMENTIANG CORRECTLY, 04 
ERROR COUNT we 12 we O1 
O41 
SET LOOP ANDR O1 
CLEAR FRC O1 
INPUT FRE 01 
01 
O14 
TEST I? CONTINUE MODE, O41 
Ot 
OUTPUY FRO (TEST COMPLETE) o1 
04 
O41 

a ae) 


AN294 
NQ29K 
A0294 
ON297 
NN2gR 
AN29S 


| 00900 
| 90301 


00302 
Aanaos 
ANI3IO4 


AO305 


NOIOE 
0307 
00308 


n0309 
NOBLO 


no3L! 
CO312 
00318 


00314 


Nn3g15 


OO0316 
NO317 


o~ 


PAGE 


001155 
001156 
003157 
001160 
Oo1161 
0011462 
0011635 
001164 
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000000 
070000 
0000009 
090000 
090000 


070000 


000000 
090000 


> PP PrPpprPr rp »> 


322 
323 
o24 
325 
926 
327 
328 
329 
330 
334 
332 
333 


VAR TEX 1945 WOLUIRS 

EJEC ae 

BOR III UI IOI IU IG ISIDINI IRI III III IR IIUIOL tor tO) 
« FLAGS, POINTER AK MESSAGE BUFFERS a 
CCerr eT Ce CCS ETC CCE TTC CELE LAL TEPC LISTE TELE LITLE Li se 
SOOPs  SOeTe: ce ADDRESS FOR | OUPTNG [N ERRORS 04 
NBIT DATA O | aA 
come DATA 0 ai 
ERRC IATA 0 a 
RTSA DATA O | . o 
TMSvV DATA Q TEMP, STORAGE sna 
CNTI  QDATA 0 - 
PINT DATA 0 ss 


O32 4 
90322 
OO32s 
ONS24 
10325 
0326 
90327 


—NOSRA 


00329 
NOSSO 
00331 
00332 


PAGE 


001165 
001166 


001167 
001170 
901171 
001172 
001175 
001174 
001175 
001176 
001177 
001200 
001201 
001202 
0012035 
001204 
001205 
001206 
001207 
001210 
001211 
001212 
001215 
Oo12i4 
$01215 
001216 
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600000 
100447 


021165 
0n3004 
011160 
OS1175 
002000 
190421 
900000 
101203 
000527 
191155 
0n1000 
000640 
00000 
oC6030 
003026 
002000 
10403 
011160 
002000 


100404 


062600 
100402 


61000. 


191208 


444 
335 
336 
337 
338 
339 
340 
341 


342 


343 
544 
345 
346 
347 


948 


349 
350 


351 


352 
353 


54 


355 


VORTEX 


FJEC 


JASMR 


1945 wOolIRS 


nt 


Nebel tint t heheheh thee ACT PCP CCCP ECC SLC CSS LOCLLCOCTS TAL ST te 


* 
* 
* 


ERROR SUBRIHTINEG ENTRANCE 


aOt 
wt 
*01 


Bere Me RA et IOI TOIIOR IRR RIOT IIS TOR ken | 


ERR 


* 


ERRP 


ENTR 
EXC | 


LBB 
TZX 


‘LOA 


STA 
CALL 


JMP 


ENTR 
LOXT 


CALL« 


LDA 
CALL«# 


CALL 


IMPs 


O4N04RTC 


ERPS 


ERRPC 
x3 


INITIALIZE RTC 
SET UP ERROR VOLATILE REGISTERS, 
R ® LOCATION INTERRUPTED FROM, 


A 8 ERROR CURE NUMBER 


$8¥T,00, (ERRP)*,RTCT, (LONP)& 


PYCL 


MESS 
QUTD 


ERRC 
CUTE 


ourc 
FRRP 


WRITE ERROR MESSAGE 


CR/LF 


O1 


Of 


O41 
of 


Of 


01 
oe | 


em | 


04 


ON3SS 
NO334 
ANSI 
NOS 
A0337 
0338 
90339 
an340 
A341 
n0342 
HO348 
NN34A 
AO3as 
AN34aG 


NO0347 


NNGAB 
0034 


N0350 


00351 
CO352 


N03S3 


N0354 


ae. 
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356 
357 
358 
359 
360 
381 
001217 005001 A 362 
001220 051164 A 363 
(001221 010442 A 364 
001222 001010 a 365 
001223 001268 a 
001224 092000 a 366 
001225 190402 4 
901226 011157 ~ 367 
001227 001010 A 368 
001230 001246 A 
001231 0n6030 a 369 
001232 0n3129 A : 
091233 092000 a 370. 
001234 100403 A 
001235 072000 a 371 
001236 02337 A 
001237 052306 a 372 
001240 082307 A 373 
, 374 
375 
001241 092000 A 376 
001242 003402 A 
001243 002334 a 
C0124 052324 A 377 
001245 042325 a 378 
001245 CO8D30 A 379 
001247 003144 A 
001250 092000 a 380 
001251 100403 4 
001252 002000 a 381 
001253 Of23357 A 
001254 052310 A 382 
0012855 OfF2311 A 383 
001255 0n2000 A 384 
001257 093402 A 
001260 02334 a 


VORTEX DASMR 1945 HRS 

EJEC n4 

Fe KT RAKE KR RE EE REE RE REEAEEE KEKE AKER EKER 
* , aM 
* THE OPERATOR [S REQUESTED TO INPUT HARDWARE SETIIP xO! 
* «O11 
sag Ae WiE AW wd OEd Wed wed GEL RLR RRR AWA Pad A OL 
RT19 TZA CLEAR PRINT FLAG 4 
STA PINT O4 

LOA SOON CHECK IF CONSTLE ADDF, of 

TAZ RT13 7 O14 
CALL®  fuTC” CR/LF O14 

LDA = COMP 01 

JAZ 415 01 

LOXI MES7 WRITE CINPUT FRC INCREMENTS PER SEC) 01 

CALL*« muro o1 

CALL Tere INPUT DECIMAL NUMBER (POUBLE PRECISION) o1 

‘STA FROM | O14 

STB FROMe 4 of 

* COMPUTE INTERUPTS PER MIN o1 
» THESE WILL BE USED LATER IN COMPUTING ELAPSED TIME. O1 
CALL XNTM, N60. o1 

BTA IFM | PY 

§T8 TFM#1 : | o4 

LOX MESS WRITE CINPUT BASIC YNTERUPTS PER SEC) C4 

CALL*® nuTD | o1 

CALL YPNC O14 

STA VIIF INPUT NECIMAL NUMBER, (OMURLF PRECTSTON) of 

STA VITFet ot 

CALL ¥DTM,N6O of 


NO48R 
ANSE 
AO387 
NOSSK 
CO359 
Onan 
AOS6) 
00362 
ANSHS 
AO3h4A 


NHO368 


00368 
n0367 


00368 
00369 
naz 
00371 
00372 
00373 


00374 
N0375 


00376 | 


4 0377 


NO37# 
0037° 
NOSBO 
NOSB1 


00382 
ANAS 


PAGE 


ooL1e6i 
001262 
N01263 
00124 


001265 


001266 
001267 
001270 
001271 
001272 
004273 
001274 
001275 
001275 
001277 
001300 
001301 
001302 
0013038 
001304 
001305 
001306 
004307 
0043810 
001311 
001312 
001313 
OO0O1314 
001315 
001316 
001317 
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O52826 
of2327 
on1odn 
041320 
011157 
ON1010 
061303 
095001 
098002 


005004. 


090020 
052306 
042307 
on2000 
093402 
002334 
082324 
062325 
ooSn04 
005901 
005002 


oroneds 


052310 
o82311 
002000 
003402 
092334 
052326 
042327 
991000 
01320 


s 
A 
A 
4 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
FY 
A 
A 
h 


385 
$86 
387 


38h 
389 


390 
391 


392 
393 


394 
395 
396 


R713 


397 — 


398 
599 
40Q 
401 


402 


403 
404 
405 


406 
407 


608 


VORTEX [ASMR 
STA Tvai 
| §TB Iv +1 
JMF LET 
LOA CMP 
JAZ e415 
TZA 
TZB 
T2x 
HLT 020 
STA FREM 
STB FROM) 
CALL X¥NIM,060 
STA If 
STB IF m4 
ZY 
TZA 
TZ6 
HLT O24 
STA VITF 
ST8 VIIF «4 
CALL KXNT™,060 
STA IVM 
STB TVM+14 
JMP Itt 


1945 HOURS 


RGy INTERUPYT TT4tt TEST of 


CONSOLE MONE oO} 


1 
INPUT IN A AMD 8 REG, FRC TNCR TN MICROSFC,OL 

(DNUBLE=PRECISTON) (COCTAL) of 
COMPUTE INTERUPTSS PER MIN | 1 


INPUT IN A AND B REG, VIT SOURCE FREQ, of 
IN HZ, IN ONUBLE PRECISION (OCTAL) o1 
COMPUTE INTERUPTS PER FIN of 


BGN INTERUPT TINING TEST =~ | 01 


AN 384 
QO385 
NOSBEH 


nO387 


| AO3BBR 


0038S 


AO380 
AOSG1 
C392 
HO398 
00394 
603595 


90396 
00397 
An3g8 
00399 
gn4aoo 


» Ad4aOS 


00402 
04608 


00404 


N0405 
0406 
00407 


~ 


PAGE 


0013520 
001524 
001322 
001523 
001324 
001525 
001526 
001327 
001330 
0019531 
001932 
001333 
001554 
001535 
001336 
001337 
001340 
001541 
0013942 
0013545 
001544 
001345 
001546 
601347 
001556 
OOTsEi 
001552 
0013553 
001554 
001955 
001556 
001357 
001360 


0013561 
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010442 


001010 


001473 
On2000 
190402 
006030 
003175 
002000 
100493 
0117414 
006150 
177700 
117000 
081744 
006010 
000001 
052323 
0111457 
001010 
001402 
006030 


003212 - 
002000. 


190403 
on2coa 
0023537 
062323 
096030 
003223 
002000 
190403 
002000 
002337 


082336 


pr PpprppPrPrpy?r>r PP PrPPrTrprprpprb> b-t bP PP PP > bP Pb DP bP DP 


DASHR 


SET FLAG APPROPRIATELY 


VORTEX {945 WEE 
ang EJEC | 01 
410 FOU IGIG III RIGGS ICIOII OCI IGIIDIGIRI I IOIIUIDIGI OO IUIMIGIIO GIGI OR Oi inion?) | 
G14 * HOF 
412 «* INTERUPT TIMING. TEST 4 
443 « «(4 
414 5 hig WW eRe EKER S DG OEISENRGAS<CORENADWAREA TORO ROARK ENOS RS) 
415 ITT LDA SCAN CONSOLE MODE? a1 
416 JAZ T4 TF 30, BRANCH O14 
447 CALLx Que CR/LF 01 
418 LOXT TM] O41 
419 CALL® fuTO. IDENTIFY TEST ot 
420 LDA 1181 INIT TTY DEV ADDRESS 01 
421 ANAT —--9177700° | | O14 
422 ORAw STTY O41 
423 STA et ee 01 
424 WOAT = 4. | O41 
425 STA OINTT INITIALIZE FOR II INRTRVL TIMER a 
426 LOA COMP © SEE IF THERE IS A CHOICE | O1 
427 JAZ 12 IF NOT, SKIP THE QUESTYONS © O1 
428 Loxr «Ima. | | 01 
429 CALLe © QUTD FRC OR VIT FOR INTERVAL TIMER of 
430 CALL | -2POE | o1 
434 $18 oo INTT of 
432 T8CR —LOXT ~~ IMa 04 
433 — CALL — QUTD REQUEST VIY SELECT COURT O1 
634 CALL enc O14 
435 « IF ZERO, SFT Th HAROWARE DEFAULT OF 10 AND SIGNAL THIS was em 
436 « DONE BY SETTING HDEF TO ZERO 04 
437 STA HDEF O1 


NN408 
AH ANG 
NR ALO 
NAALLL. 
N0412 
AOALS - 
n04a14 
Anais 


nnatsé 
00417 
N0418 


NOALY 
AN420 


NO42 4 
on4a2e 
00423 
00424 
00425 
00426 
0n4e7 
nn4a28 
00a29 


no4age 
n04d1 


NN4aS?P 
N0433 
00444 


h0435 
NoO436 


PaGE 


001362 
001363 
001364 
0013465 
001366 
901357 
001370 
n01371 
n01372 
001373 
0013574 
001375 
001376 
001377 
001400 
001401 
001402 
001403 
001404 
001405 
001406 
001407 
001410 
oo14s1 


001412 


001413 


001414 
001415 
001419 
001417 
061420 
001421 
001422 
001423 
001424 
001425 
001426 
001427 


001430 
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o00c102¢ 
091366 
oninor 
ONL376 
0n6020 
on0nt1?e 
082313 
O61010 
001375 
001000 
091452 
095021 
096440 
010000 
001002 
0n1452 
016030 
003235 
002000 
190403 
002000 
092337 
onSsii 
001002 
0013460 
042321 


012323 
On1d1o 
661423 


0128460 


022311 
091000 
001425 
012306 
022307 
002000 
093402 
0n2321 


031157 


001431 gap 104o 


rPrPvprprrp> py» PrPrpp,prPpDp»PY bP Pp Pp b> bP > D> > 2 PDP bP 


> Pp > > Ph PP D> > PP PP 


~ 


438 
439 
440 


443 
442 


443 


444 
445 


446 
447 


448 


4a9 


4590 
451 


452 


453 
454 
455 


456 
457 
458 


459 
460 
461 


462 
463 
464 


12 


* 
14 


15 


16 


* 


CALL 


LOX 
Jx2 


VORTEY DASHR 19458 HAURS 

JAZ w+ DEFAULT 

JmMe “+4 NO DEFAULT 

—LDAI 10 SET DEFAULT 

5T SEL C1 

JAZ aod 

MP jsrpe TOO LARGE | 

TBA | 

SUaT 4096 

JAP rsre TOD LARGE 

LOXT IMS REQUEST INTERVAL LENGTH 

CALL* Nur 

CALL IPNC 

DAR 

JAP 13 IF INTERVAL TOO LARGE, TRY AGAIN 
sTB ILNG 

FOLLOWING COMPLITES THE NUMBER AF INTERRUPTS PER IA TERVAL 

LOA INTT CJHOQUSF CORRECT INTERUPTS PER SEC VALUE 
JAZ 15 

LDA VIITF 

LOB VITFei 

aMP 16 

LOA FROM 

LO8 _FROM#1 

XO, ILNG GET INTERUPTS PER INTERVAL, 


CHECK TM SEE IF VIT SELECT COUNT NEED RE CONSIDERED 


CuUMP T§ THERE A VII. 


17 amir NOT, INTERUPTS/INTERVAL VALUE IS mK 


of 


M4 


H0437 
NOASE 
qn43ae 


nNOoaan 
A044] 


NOAA? 


N0448 
NO4ada 


AN4AS 
00446 
00447 
no4ae 


N0449 
0450 


, 00451 


00482 
00453 
00454 


00455 
00456 
0457 


O0456 


A04§9 
Ho460 


NH 464 


10462 


Nnn46$ 


o~ 


PAGE 


0101432 
001433 
001434 
001435 
001436 
001437 
001440 
001441 
001442 
001443 
001444 
001445 
001446 
001447 
001450 
0014514 
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Or1812 
032323 
On1g4do 
091532 
005004 
0n2000 
003502 
onesie 
071004 
oorg5i%1 


007400. 


005144 
071001 
091460 


NNA1000 - 


001437 


>> > > > bP P > SP PR PP PY YP Pp 


465 


466 
467 
468 
469 
470 
474 
472 
473 


18. 


VERTEX ASPR 

Lox INTT 

XZ 17 

ZX om 

CALL xOSuU,S8ELC 
JAN 171 

ROF | 

IxR 7 

OF 13 

IMP 138 


1945 HULRS 
| Of 
IF FRO IS THE INTERVAL TIMFR, &O MOD NEENDEDOL 


OTHERWISE, DYVIOE INTERUPTS PER INTERVAL BYOS 
: | o1 


O14 
| of 

| | | ot 

CUT OUT TF MTVISTON COMPLETE | On 


01 


ANAbBA 
NOABS 


NO4AGE 
90467 


10468 


NOAGS 
N0470 
00471 


nn4aye 


PAGE 


001452 
001453 
001484 
001455 
001456 
001457 


001460 
001461 
001462 
001463 
001464 
001465 
001466 
001467 
001470 


001471 
001472 
0014753 
001474 
001475 
001476 
001477 
0045906 
601501 
001502 
001503 
001504 
001505 
001506 
001507 
001510 
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Oc6030 


O738256 


002000 
100403 
091000 
001353 


010442 
091010 
001471 
006030 
003256 
092000 
100403 
n01000 
001402 


005001 
095002 
095004 
000022 
052323 
0623536 
001026 
001363 
0016606 
001508 
006020 
000012 
062313 
0723214 
on1a0n 
onidaia 


~~ 


>> b> PP DP Db 


VORTEX DASPER 


1945 BOURS 


FOLLOWING HANOI ES TLLEGAL INPUTS FOR INTERVAL SELECT COUNT 


# ROUTINE TO HANDLE INTERVALS WHICH ARF T) LARGE 


TMF 
MUuTD 


ISCR 


SCN 
1! 

IM6 

ourTo | GIVE ERROR MESSAGE 
12 GIVE ANOTHER CHANCE 


FOLLOWING HANDLES INITIALIZATION WHEM IN CONSOLE MODE 


474 EVJEC 
475 

476 ISCP LoXT 
477 CALL« 
478 JMP 
479 « 

480 

AQY «= 

482 13 LDA 
483 mane 4 
464 ‘LOXT 
485 CALLS 
436 JMP 
487 « 

488 « 

489 x 

490 I14 TZA 
491 Tz8 
492 T2X 
493 HLT 
49a $Ta 
495 $T8 
495 JBZ 
497 _ MP 
498 LOBY 
499 STB 
500 STX 
501 IMP 


ROEF 
ted 


022 
INTT . 
SET DEFAULT FLAG APPROP, 


n+4 
10 SET DEFAILT 
SELCet 


ILNG 
14 


Of 


| 047% 
ON474 


NOA75 
O047K 
n04a77 
nO47R 
NOa7y 


No4a8o 
N48 4 


 On4Be 


00483 
NN484 
00485 


N04B6 
O04B7 
NOaABB 
90489 
n0ago 


00493 


NQ49? 
NOa9s 
004904 
0495 


n04N6 
90497 
NO498 


0n499 
Naso 


PAGE 2S 04/92/74 VORTEY DASMR 1948 HUES 

202 EJEC eS 01 90804 

303 2 : 7 GL o050e2 
0015131 095062 A 504 I71 TxH 01 90503 
601512 Of2322 A 3505 17 STR TIKT O1 9NSO4 
001513 Of5311 aA 506 NAR. 01 90505 
001514 001002 4 507 JAP Is TOO LARGE, TF HIGH HALF POT ZERON OR NEG 01 90506 
001515 On1460 A 
001516 005021 a S08 TRA Ae CHECK AGAINST SIZE OF THE INTERVAL TIMER 01 90507. 
001517 906149 A 509 SuUBT 037774 : | he | 01° OO5OR 
001520 037774 A 7  . | ae Cv ee 
001521 ON1002 a 310 JAP | 13 IF TOO LARGE, REPORT IT O01 0050G 
001522 071460 A : | 
001525 012322 a 511 LOA LIST O01 0510 
001524 On1010 A S12 JAZ 13 IF TNO SAC (te ZERO), REPORT IT O41 90511 
001525 071460 A | 

Sid « SETUP MOY INTERUPT TO UYPDATAE THE, (V)I1 ELAPSED TIME COUNTER 01 90812 
001526 on6010 A 514 19 LOAL = =§ 0.4045 STORE INR IN LOC O44 O41 00813 
001527 0400485 A i : 
001530 050044 a 515 STA 044 Se ns aie 01 NOS14 
009531 On6010 A. 516 LOAT 02000 STORE JMPM Tk 946 01 ON545 
001932 Nn2000 A : aay : 
0015335 080046 a 517 STA 0.46 01 90516 
001534 0n6010 A 518 LOAT 110 STORE INTERUPT HANDLING SURACMVENE IN / 047013 00517 
001535 001640 a | es 
001536 050047 a 519 STA 047 ERE s O41 no54e 
001537 010442 aA 520 LOA SENN A TTY? 01 00819 
001540 ani0lo A 521 JAZ 170 | | 01 90820 
001541 001546 4 | | cae a OP. | 
001542 006030 a 522 LOXT IM7 SIGNAL BEGINING MF TEST O1 90521 
0015435 003256 «a . . 
001544 Qn20C0 a 523 CALL # OUT 91 00522 
901545 100403 A | 

524 * INITIALIZE AND START CLOCKS — O01 NOSe3 
001546 100447 a 5253 170 Exe OANOeRTC INET RTC. O1 00524 
001547 On8003 A $26 ? TZA O14 N0525 
001550 050045 a 527 STA 045 . | 01 90526 
001551 052316 a 528 STA UFRE INIT ELAPSED TIME COUNTERS | m4 pace? 
001552 052314 a §29 STA UVIT O01 A052 
001533 052315 a 530 STA Lvfrl a1 nese 
001554 0582347 4 531i STA LFRC 01 NOS30 
001555 o12320 4 S532 LDA TINT rns | 91 "0531 
Q01556 052320 a 533 ST4 TNYT SET COUNT For ENO OF INTFRVAL CHECK 01 00532 


PAGE 


001557 
901560 
001561 
001562 
001565 
001564 
001565 
001566 
001567 
001570 
001571 


2 04/92/74 


0139157 
ON1O10 
001571 
012336 
OnLToOIN 


001567 


012313 
193147 
100647 
1990047 
100147 


534 
535 


936 


537 


538 
439 
540 


Sat 
‘$42 


rit 


Ivo 


LOA 
JAZ 


Lua 


Jaz. 


LoA 
OAR 


EXC 
EXC 
Exc 


ViRTEX ASMA 


CiymP 
TX42 


HOFF 


aA 


 SELC+1 


RTC 
N8NO4+RTC 


RTC. 
NLO9eRTC 


19445 BURS 


PARDAARE OFFAULT ERSTREI) 
YES, SQ SKIP SETTING COUNT 


SET INTERVAL SELECT COUNT 
INIT Vt COUNTER - 
CLEAR FRC 

ENABLE VII 


AO533 
CO534 


SOAS 
90536 


00537 


| NOSSF 


00538 
AN84C 
no844 


eo 
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001572 
001573 
N01574 
001575 


001576 
091577 
001690 
001601 
0016902 
001608 
001604 
001605 
001606 
001607 
001610 
001611 


001612 


001613 
001614 
001615 
001616 
001617 
001620 
001621 
001622 


001623 
001624 
001625 


001626 
001627 
001630 


001631 
901632 
001633 
001634 
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001406 
090527 
092000 
001703 


022323 
0019020 
nni6aa 
010045 
0n1000 
Oon16%4 
012317 
006150 
037777 
082330 
192547 
122330 
096150 
037777 


142320 


001004 
001736 
096140 
00004 
001002 


NO1736 


192577 
005234 
193177 


010014 
001631 
007401 


012320 
122322 
006450 
037777 


PPPrPrPpPrPprpprrprPprprpbepp rr > pep p 


> Pp > 


3248 
544 
545 


346 
9.47 


548 
549 


§50 
351 


552 
553 


S54 


556 
557 


558 
559 


560 


S#4 


562 
563 
584 
568 
566 


567 


568 


5&9 
570 
571 
572 
573 


111 


1141 


555 


INTERVAL 


VORTEY  DASMR 
FJEC 7 
* LnOP TILL ARORT ay $$3 
JS83 RTCT 
JMPM TUFR 
* HECK FOR ENN fF 
LD# INTT 
J82 Tyas 
LDA 45 
JMP Y44 
LDA LFRC 
ANAT (037777 © 
STA EMFR 
CIA RT 
ADD _EMFR 
ANAT 037777. 
SUA NYT . 
JAN TLS. 
SUBT 04 
JAP 115 


« SIGNAL INTERVAL uP 


* BLINK COSOLE LIGHTS 
Ti65 7 


# BLINK THE OVERFLOW LIGHT. 


1161 147 


* COMPUTE NEW TARGET COUNT 


117 


CTA 
CPA 
OAR 


JOF 
SOF 
LDA 


ADD 
ANAT 


O77 
077 


INYT 
TINT 
037777 


10 ADD, NO OVERFLOW POSSIGLE of 


1948 MTIRS 
UPDATE FRC Fi, APSE) TIME COUNTER TF NFCESSAROI 
GET VIZ CNT is a of 


STORE IN TEMP. LOC - | | 01 


SUBTRACT TARGET NUMBER OF INTERUPTS O41 
IF TOO LOW, INTERVAL NOT UP Ol 


IF CLOSE ENOUGH TO TARGET , TIME UP of! 
= % 


GET OLD TARGET CRT O1 
COMPUTE NEW ONE Of 
MOQ COUNTER SIZE 01 


Nnhae 
Adk4as 
CO3G4 


N05 48 


HORA 
HOS47 
NOK AB 


nO549 
AHS550 


00581 
a055? 


00553 
N0554 
n0555 
AN Sé 


00557 
00558 


PAGE 2k 4/22/74 


001635 O82320 a S74 
001636 on1H00 A 475 
OO1637 ANIZ7SA A 


STa 
Jmp 


VERTEY NOASHKR 


Inxt 
115 


19045 HIRS 


QL Anhi7s3 
Of 00574 


o~ 


PAGE 


001640 
0016044 

001642 
001644 
001644 
001645, 
001646 
001647 

N01650 
001651 

001652 

001653 

001654 

001655 
001656 

001657 

001660 

001661 

001662 

001663 

001664 

001665 

001666 

001667 

001670 
001671 

001672 
001673 
001674 
001675 
001676 
001677 
001700 
001701 
001702 


2uU Qd/pe/74 


0nG000 
190247 
051677 
OF1700 
071701 
0n8004 
0n§$44 
0100465 
096150 
037777 
050045 
012315 
097400 
006120 
040000 
006180 
077777 
oS2318 
012314 
onS5i4 
052314 
007400 
00104N 
0N1674 
007404 
011677 
021700 
031701 
190147 
901000 
ini64o 
000000 
000000 
000000 
090000 


976 
577 «* 
978 « 
979 110 
580 
SRY 
582 
583. 
5A4 
585 
586 
5A7 


588 
589 


590 


3594 
592 XNAY 


993 


594 


595 
596 
597 
598 


599 
600 1101 
601 
52 
603 
604 


605 T10T 


VORTEX DASMR 


EJEC 


TT UPDATES THE 


DATA 
Exe 
$TA 
STB 
STX 
TZ 


 AOFX 
LOA 


ANAT 


STA 
LOA. 


ROF 


ADDY 


ANAT 


STA 


LDA 
AOFA 
 §Ta . 

| ROF 


JIXZ 


- $0F 
LDA 


LOB 
Ox 


EXE 


JMPs 


DATA 


0 


ONBQOHSRTC 


Tqat 
TiOT#] 
T1i0T+2 


N45 
037777 


045 
Lvrt. 


040000 


077777 
LVIt 


UVTT 
uvtt 
Tint 


TYOT | 
TioTe. | 
1149T+2 


OLOOeRTC 


ee 


0,%,9,0 


1945 BYUURS 


FOLLOWING TS EYECUTES MN BOT INTERRUPT 
NOUBLE PRECTSTON TI Chust 


[INATBIT MOT 


SAVE OQRIGNAL OVERFLOW FONOTTION 


RESTORE OVERFLOW, IF NEC, 


ENABLE RTC 


O4. 


07 
onl 
onl 


nO87 8 
NOR7T# 
VOS77 
AAA7ZE 


KRERKEKSE 


O1 
O14 
04 
O14 
O14 


O1 


O01 


Of 
01 
01 


O1 


OL 


NN57e 
NN88O 
n0561 

N0582 
AN583 
00884 
05a 


N0586 
0587 
n0588 
nO3589 


nosgn 


NOG 4 
ON892 
NO593 
NO594 
NOS9S 
00496 


0597 
NO598 


, 00599 | 


00600 


Kew 


o1 


n4 


0601 


HO602 
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001703 
001704 
001705 
901796 
901707 
001710 
01711 
9017142 
N09713 
001714 
001718 


001716 
001717 
001720 
001721 
001722 
001723 
001724 
005725 
0017.26 
001727 
001730 
001731 
0017382 
001733 
901734 
001735 
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090000 
011187 
071010 
1917083 
102847 
OnN618N 
040000 
ON1LO10O 
191703 
095004 
008844 


007400 
192547 
190047 
122317 
ONG150 
077777 
052317 
012316 


Moes14 


052316 
007400 
001040 
101703 
0n7401 
001000 
101703 


696 
607 
608 
409 
810 


611 
612 


$13 


$14 
615 
616 
617 
618 
619 
820 


621 
622 


623 


624 


625 


G26 


627 


628 
629 


VORTEX JASMR 
EJEC 
«# FOLLOWING TS manual UPAATE OF FRE FLAPSEN TIME COUNTER 
TNFa DATA c: . 
LDA Comp 
JAZ TUFR TF NO FRO, cht out 
Cia RTt 
ANAT oanana 
JAale TUFR TF BIT 14 78 ON, TIME TO UPDATE LFRC. 
TZx 
AUF X SAVE OVEPFL OW 
# MOVE DYNAMIC COUNT INTO DBL PREC TOTAL 
ROF , 
Cia RTC GET THE NYNAMIC COLINT 
Exe RTC. CLEAR THE Fre 
AnD LFRC : | 
ANAT 077777 CUT OFF THE SIGN 3IT 
STA LFReC 
LDA UFPC - 
AOFA ADD IM ANY OVERFLOW 
STA FRC 
ROF 
IXZ* TUFR 
SOF RESTORE OVERFLOW | 
IMP IUFR . 


1945 HAURS 


NORGS 
HNEOS 
OBO 
NO AOK 
ANK8O7 


AObNE 
NOBOG 


AOKL 


NOR14 
N0N612 


| 00613 


NHB 
00615. 
NO816 
90617 
AOBLA 


ON619 


NOH2O 


nnh24 
N0622 
00623 


— N0K24 © 


00625 
00826 


~ 
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001736 
001737 
001740 
001741 
001742 
001743 
901744 
001745 
001746 
001747 
001750 
001751 
001752 
001753 
001784 
001755 
001756 
001757 
001760 
001761 
001762 
001763 
001764 
001765 
001766 
0017487 
001770 
004771 
001772 
001773 
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01044? 
on101in 
002150 
101201 
001745 
991000 
091572 
on2000 
100411 
oriddd 
091572 
onso1e2 
0n6140 
000240 
001010 
ON1774 
02000 
190402 
0n5021 
006140 
000322 
001010 
001846 
005021 
0061440 
ONOS1LS 
051010 
0°132060 
0510006 
001872 


630 
631 
632 
633 


634 


635 


63h 
637 


038 
639 


640 


bat 


(642 


643 
644 


645 
646 


G47 


548 


VORTEX DASMR 

EJEC 
* FOLLOWING CHECKS FOR EF 
115 LOA SOON 

JAZ Tao | 
1151 SEN O201, #44 

JMP 11 

CALLe INPB 

JMP TM 

TAB 

suBr tn 

arly: 150 

CALL*  oUrC 

‘TBA | 

SUBI tre 

Jaz 170 

TBA | 

SuUBT YK! 

JAZ Itt 

aMP 114 


1945 HOURS 


LAPSED TIME REANMUT RECUFSTS 
IF NO TTY, MaKE SPEC CHECK 
SFE IF A CHATRACTER AwalTS 
IF NOT, LOOP BACK TO RFPEAT PREV CHECKS 
NTHERWISE, GET THE CHARACTER 


IF $53 ON, RETURN TO BEGINING OF TEST 


ELAPSED TIME WANTED. 


CR/LF 
RESET ELAPSED TIME COUNTERS 


RESTART 


IF NONK OF THESE, IGNORE IT 


ANKE? 
ONF24 
n0626 
NOHSEC 


0631 


nO632 


no63a 


N0634. 


00635 


. ONBS6 


00637 
00638 


00639. 


10640 


N06 41 


00642 


00643 


00644 


00645 


PAGE 


001774 
001773 
001776 
001777 
002000 
002001 
002002 
002003 
002004 
002005 
002006 
002007 
N02Z2010 
002011 
002012 
oo2013 
002014 


002015. 


002016 
002017 
002020 
002021 
002022 
C02025 
002024 
002025 
002026 
002027 
002050 
002031 
002032 
0020355 
902034 


$7 04/29/74 


an2000 
02176 
02000 
190402 
011157 
on1o0tn 
0102055 


On2000 


001703 
006030 
003275 
002000 
190403 
NN2000 


001703. 


on$001 
022330 
096030 
on2614 
0n2000 
002433 
0060350 


ON2617 


002000 
190403 
002000 
On1703 
006030 
Ons3o1 
072000 
190403 
On2000 
001703 


002035 @m500! 


® 
* 
* 
# 
* 
* 
* 
bs 


10 


VP RTEX 


EJEC 


ASM 


1945 HiuRS 


FOLLOWING CilbPrTeS Et aPSep TIME aN OuTePUTS TT 


NURRING 


THTS TIME, 
THIS IS RECESSARY SINCE A DELAY NF 
RETWEEN CALLS COULP RESULT IN BIT 
SUCH A SITUATION WQULM CAUSF ERRORS Tr FRE ELAPSED 


A NE, 

TIME Coury 
JMPM “ Tens 
CALL huTA 
Er | comp 
JAZ 151 
JMPH = JUFR 
LOXT IMQ” 
CALL « out 
CALL TUFR 
TZA 

DB E4FR 
LDXI RUFO 
CALL CONY 
LOXT RUFOSS 
CALLe« NuTD 
CALL TUFR 
LOX] IMq9 
CALL«* NUTH 
CAL IUFR 
TZA 


FREQUENT CALLS ARF. 


MAPE Te 
4PRE THAN 
15 QF THE 


FOUTINE JUFR, 
186 SECINNS 
FRE COUNT REC“ ING 


COMPUE ELAPSE) TIMFS 


CR/LF 


IF NO FRC, SKIP. NEXYT 
UPDATE FRC FLAP, TIME CNTR IF NEC, 
TYPE ‘FRee | 


CHECK FRE COUNT 


GET ELAPSED wIN FOR FRC 


LAST FRUR CHARACTERS 
NUT ELAPSED MIN 
CHECK FRC CQUNT 
nuT 'Mrn ! 


CHECK FRO CNUNT 


~ 


O41 


an; 


OR ab 
NOKR4?7 
NNGaP 
AGH AG 
AGAR 
OGQAA1 
QNASP 
NOASS 


0654 


nOKHS 


NNKSE 
904657 


00658 
AH6S9 
NORGE 
NORBY 
NN662 
NOKES 
N0664 
00665 
00666 
C667 
NORGE 
C0669 
NOB7N 
NOE! 


NNR? 
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0020386 
002037 
002040 
00204) 
002042 
002043 
102044 
002045 
002046 
002047 
002050 
002051 
002052 
002053 
002054 
002055 
02056 
002087 
002060 
0020641 
a@2062 
002063 
002064 
002065 
002066 
002067 
002070 
002071 
002072 
002073 
002074 
062075 
002075 
002077 


002100 


002191 
002102 


0021038 


002104 
002198 
002106 
002107 
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022331 
an6n30 
Q22614 
on200n 
002433 
0n603¢c 
092617 
on2000 
190403 
on2000 
001703 
0n6030 
093304 


002000. 


190463 
092000 
e@01703 
096030 
003310 
002000 
1964903 
0N2000 


0917038 


005001 
022332 
096030 


en2aéi4. 


02000 
002433 
006030 


002617 | 


002096 
100403 
002000 
001703 
0n6030 
093301 
002000 
100403 
092000 
091703 
093904 


PrP PPP PPP PPrPPrrPrrprrprrrprrrbrp rr PP D> PPP > bP > Db Dm Dv BP > 


576 
677 


578 


679 


680 
681. 


682 


683 


684 


6as 
686 
687 
688 
689 
690 


694 
692 


693 


151 


694 


6958 


698 


697 


698 


VORTEX MPASNR 
De ESFR 
Lox! BURY 
CALL they 
LDOXT | EUROS 
CALL«* ouTy 
“CALL TWER 
LOxE ort, 
CALL® = OUTD 
JMPM TUFR 
LOxT —IMS2 
CALLe® © nuTO. 
CALL = TUFR 
TZA | 
LOB EMVI 
LOXI = BUFO 
CALL caw 
LOXY BUFOSS 
CALL® -GUTO- 
CALL YUFR, 
“Uber rHt0 
CALL® © gUTD 
CALL TUFR 
TZA 


1945 HUURS 


BET ELSPSEN SEC Fur FRC 


LAST FOUR CHARACTERS 


CHECK FRC CouNT 


nT 'SECt AND CR/LF 


CHECK FRO COUNT 


GET ELAPSED MIN FOR VIT 


LAST FOUR CHARACTERS | 


AUTPUT ELAPSED MIN 


CHECK FRO COLINT 


OUTPUT 'MIN,? 


CHECK FRO COUNT 


noe73 
ANB74 


COB674 


N0676 


0877 


NQ67& 


| ONB79 
| O068O 


00684 


| HOBB2 


NO6BS 


n06B4 


00685 


N0686— 


90687 


00688 


NO6ER. 


00690 


00691 
n0692 
NORO3 
n0694 


NO695 


PaGE 


002110 
OOf 111 
007112 
002114 
002114 
002115 
002116 
002117 
002120 
002121 
002122 
002125 
002124 
002125 
002126 
002127 
0902130 


oo2151 


002132 
002133 
0021354 
0021355 
002136 
002137 
002140 
002141 
002142 
002143 
002144 
002145 
062146 
002147 
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022333 
ONBO36 
CA2614 
002000 
092433 
096036 
092617 
on22000 
190403 
092000 
001703 
006030 
0903304 
002000 
100403 
002000 
001703 


192547 
122317 
076150 
037777 
022323 
091020 
002141 
0100485 
122322 
006150 
037777 
052320 
007400 
001000 
01572 


> PPr br PrP> rp > > Dh PP 


rPPprPryr PrP PPppp pp p> PP YP Pp 


BQ9 


70 


ah 


702 


FAS 


7C4 
705 
706 
707 


708 
709 
710 
711 


712 
713 


714 
745 
716 


717 
718 
719 


* 


152 


yAgrr 


QUTPUT 


1945 HVWRS 


GET ELAPSEN SEC 


LAST FRUR CHARACTEFS 
OUTPUT ELAPSFO SEC 


MHECK FRO ChuNT 


‘SEC ff 


CHECK FRE Count 


INTERVAL TIMER TARGET CNT 


VORTEX 
L. OF FSVI 
LOX] RiiF®) 
CALL Coty 
LOXI = RUFUS 
CALLe Muth 
CALL TUFR 
LDXY T4411 
—CALL® uta 
CALL TUFR 
REINIT THE 
Cla RTC 
ADO LFRC 
ANAL O37777 
EDR INTT 
BZ 192 
Loa 045 
ADD YINT 
ANAT 037777 
STA INXT 
ROF 
IMP T1{ 


ASSUME FRC THE INT THR 


1S THE FRC THE INTERVAL TIMER? 


IF $0, ALL OK 


ELSE, USE VIT 
ADD IN INTERUPTS PER IATERVAL 
MOD COUNTER SIZE 


USE aS NEW TARGWET CNUNT 
RESET OVERFLOW INDICATOR 


Of 
1 


o 4 


of 


o1 


of 
O1 
O41 
01 
oe 
a | 
oO! 
of 


Ol 


01 


Of 
04 


O1 
OL 


a 
oO! 


AOBgEH 
0697 


AQOAQE 
CHBg9S 
ao700 
00704 
NO702 
00708 
N0704 
00705 
A07NE 
80707 
00708 


00709 
90710 


oo7 11 
00712 
oo713 


oo714 
norts 
00716 
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002150 
002151 
002152 
002153 
002154 
002155 


002156 


002157 
002160 
002161 
002142 
002163 
002164 
0021695 
002166 
002167 
002170 
002171 
002172 
002175 
002174 
002175 


S3& 04/22/74 


OrL1L100 
ne2154 
or100n 
001579 
or2000 
002176 
012332 
004246 
1123533 
005012 
091157 
On1010 
002170 
012330 
094246 
112531 
098004 
000023 
001004 
0013520 
001009 
003546 


PrprYrrrpePrrperrY>rP> rPPprrpPrPpr Pp > bP KP Db 


720 
721 
422 
728 


724 


725 


726 
727 
728 
729 
730 


731 
732 


733 


734 
735 
736 


737 


T30 


1304 


QASMR 


VORTEX 

EJEC 

JSS4 eed 
Je T11 
JMPM Tcom 
LOA EmMVT 
LRLA Co. 
UR A ESVI 
TAB. 

LDA Come 
JAZ T30} 
LDA EMFR 
LRLA é 
OR A ESFR 
TZ2X $4 
HLT 025 
JAN TTT 
JMP 170 | 


aaa 


1945 HOURS ~ 


* FULLOWING HANDLES ELAPSED TIME REANOUTS TN CONSOLE MODE 


NEED ELAPSED TIVE? 
TF NOT,LOOP RACK 
NTHERWISE, GET ELAPSFO TIME 


GET MIN/SEC NT 


A FRO? 


GET MIN/SEC COUNT 


RETURN ELAPSED TIMES — 
REINIT? | Pe aF, 


o1 
O1 
O14 


| 
O1 


O1 
Of 
4 
01 
O1 
O14 


O01. 


o1 
o4 
01 
o1 


661 


om | 


A0717 
Nno7 18 
NA71G 


HO72H 
90723 
ON72P 
00723 


NO724 
0725 


NO7ZE- 


00727 


00728 
00729 


00730 
AOT3SL 
00732 
no73S 


00734 


sa fT onde 
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002176 
002177 
002200 
002201 
002202 
0022038 
002204 
002205 
002206 
002207 
002210 
002211 
002212 
co0?2:13 
002214 
002215 
002216 
002217 
002220 
002221 
002222 
002223 
002224 
002225 
002226 
002227 
002230 
002231 
002232 
092233 
002234 
002235 
002236 
002237 
002240. 
(002241 
002242 
002243 
0082244 


3K 04/22/74 


angnan 
005001 
192647 
042331 
020045 
ONn2000 
003434 
ON2314 
031157 
001040 
002215 
002000 
093402 
002313 


005004. 


0n2000 
oc3Se2 
002326 
001004 
002225 
ond144 
001000 
on2215 
002000 
003434 
002326 
072332 
005904 
0n2Z000 
003502 
on2310 
001004 
002242 
005144 
001000 
0N2232 
072333 
014157 
001010 


” 


»> Pp b> b> 


A 


0022492176 s 


»>rDrpprrperrperpr~rperprrpryppropprPpPrprppppPprreppppipr ip i> 


738 
739 
740 
744 
742 
743 
744 
745 


746 


747 


748 


749 


750 


731 


732 
733 


754 


755 


756° 
757 


758 
759° 


VORTEX 


EJEC 


JASMR 


1945 HHURS 


*» FOLLOWING ComPUTES ELAPSED TIMES IN MTS AND SEC 


Ica 


IeCi 


Ice 


Ics 


760. 


761 


762 


763 


1c4 


DATA 
TZA 
CIB 
STB 
LOB 
CALL 


Lox 
IN? 
CALL 
TZX 
CALL 
JAN 
IXR 


IMP 


CALL 


STX 
TZX 
CALL 


JAN 


1xR 
JMP 
STXx 


LDA 
JAZ« 


res 
Tt 

ESFR 

045 
XNAD,UVEIT 


come 

1C4 

XNIM, 3ELC +] 
XNSU,IVM 


ICe 


1c} 


xoad, IV 


EmMvt 


XNSU,VITF 
Ica 


Tc3 


Esvi 
Came 
Ico 


IF VTi, 


GET CURRENT FRE COUNT 
SAVE IT TEMPMRARILY IN ESFR 


GET CURRENT VIT POBL PREC CNT 


ADJUST FOR SELECT COUNT 


SUB INCR PER MIN 


SAVE ELAPSED MIN 


STORE ELAPSED SEC 
AN FRC? 


IF NOT, DONE 


01 


CO73S 
NO7 36 
007 37 
NO74R 
OO7 3a 
N074at 
90741 
NN7 42 


00743 
00744 
80745 
00746 
A074? 


00748 


N07 4& 
00750 


no7$1 
n0752 
007583 
H0754 
00755 


00756 
90757 


00758 
00758 


| 00760 


— 
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002246 
002247 
002250 
o0?251 
002252 
n02253 
002254 
002255 
002256 
002257 
002260 
0902261 
002262 
002265 
002264 
002265 
002266 
002267 
002270 
002271 
002272 
002273 
002274 
002275 
002276 
002277 
002500 
002501 
002302 
092308 
002504 
0023805 


032006 
051703 
005001 
022331 
002000 
0034354 
002344 
095004 
092000 


093502, 


0492324 
001004 
02266 
005144 
001000 
0022386 
002000 
003434 
002324 
072330 
095004 
002000 
003502 
0n2306 
001004 
002303 
005144 
001000 
002273 
072333 
001000 
102178 
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76A 
765 


7&6 
767 


768 
769 
770 


771 
772 


7738 


774 


775 


776 


777 
778 


779 


7AC 


BA 


1c5 


1c6 


IC7 


1c8 


VORTEX OAASMR 


Cale 


TZA 
1A 
CALL 


TZx 
CALL 


“JAN 


IXR 
IMP 


CALL. 


8TX 
T2ZX 
CALL 


JAN 


IX 
JMe 


8TX 
IMP ® 


1945 KwiIRS 


Tur Ww WPOATE FRO ELAP, TIME CNTR, IF NEC o4 
; | of 

FSFR GET CURRFAT FRC COUNT FROM TTS TEMP STORAGEO] 
XDAD, URAL GET DBL PREC TOTAL of 
01 

xOSu,IF SUB INCR PER MIN 1 
TC8 01 
01 

IC5 O1 
XOAD, IFM 01 
EMFR STORE FLAP MIN O14 
| | ol 
XOSU,FROM : “1 
rca o4 
01 

IC7 | O1 
ESFR SAVE ELAPSED SEC of 
recom | | | OL 


no761 


NOTH? 
AO7BS 


NH764 


NG7 Hh 
ANO7KE 
NO767 


00766 
n0769 


NO770. 
NO77 4 


n0772 
00773 


COT «.. 


N0775— 


00776 


0777. 
NG778 
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ANPING 
N02307 
OOFS1C 
no2sit 
002312 
902318 
002514 
002315 
002316 
002347 
002370 
002321 
902822 
902328 
002324 
002325 
0023826 
002327 
002530 
002331 
002332 
902333 
002336 
902335 
002336 
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erarerenera 
erggoe 
NAOGON 
OnONnOn 
emalexenene 
onoodon 
ondgngn” 
Oc0000 
OAGNON 
Oo0OCON 
OnN0000 
onngga 
OO00Q0 
on0ndgnN 
g9nN08dO 
000000 
090000 
0000094 
Oon0000 
On0000 
090009 
090000 
000074 
Qo7 370 
090000 
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732 
7&3 


74 
765 


786 
787 
788 
789 
790 
7921 
792 
793 


794 


795 


796 
797 
798 
799 
soo 
804 
802 


DATA 


VORTEY JAM? 
FUEC 
nATA Cet 
OATA at 
IATA o,f 
pATA a) 
MATA (; 
NATA C1 
NATTA 9) 
DATA 4) 
DATA 0 
QATA 0 
DATA 0 
ATA 0, 
NATA a) 
SATA 0 
ATA 0 
DATA 2] 
DATA 60) 
DATA 07379 
0 


1948 bjRrs 


FRC INTR, PER SEF fOMURLE PREC.) 


YET INTERRUPTS PRR SFC ChOURLE PREO,) 


UPPE@ HALF, VII FLAP TIME CNTR 


LMawER HALF 
UPPER HALF, FYE FILAP TIME CNTR 
LOWER HALF oRL PREC FRO FLAP TIME CNTR 


COUNT AT ENO fF NEXT JA TERVAL 


INTERVAL LENGTH 


NUMBER OF INTERUPTS PEP INTERVAL 
INTERVAL TIMER, /BFRE, LeEVIlT 

UBL PREC INCR PER MIM FRE 

ABL PREC VIY INCR PER RIM 


TEMP LOC Fre ELAP TIME COMP 


POINTER TO TTY NEV ANDRESS 
FLAGS IF ZERN, HRDWR DEFAULT FOR SELC CNT 


m4 
ot 


NM) 


O41 


Of 
nh 
4 
O1 
91 
M41 
014 
Ot 
Oy 


M1 


o1 
O1 
O41 
O1 
O41 
o1 
of 


en774 
AOTFRN 


oye 
AO7 RE 


OC7ES 
CO78a 
N07 BS 
AATRE 
00787 
NOP RE 
NOT7RG 
na7g9c 

00794 


90792 


Ne7gs 
NO79A 
AN79H 
AQTSE 
0797 
AN79R 
NH796 
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PAGE. ab N4/oas7A VORTEY AGMR 1945 BOURS 
aos FJEC : O41 OOK GE 
BOA a a te OTR RR TOIT RE ORR EERE RRA AK RKEEC] NCADI 
BOS aOL moar? 
8O68 * INPUT OF CTMAL NUMRER SURRCUTISNF (Cor uPLe PRECTSTON) AOL ORGS 
807 * BETIURA SUMBFR TX A (HIGH RRDER) AND B Clue ORDER) #O1 NORDA 
ane « . #O7 NORAS 
BOD we tte OR eR TO OR EERE KERR ARHEEK ERR AEAKEAODY NOSE 
002337 070000 A 816 TROdC ENTR 49 | | A1 N0KU7 
002340 095001 4 11 TZA ZERO TIT DOURLE PRECTSTON Sum, M1 NO808 
002541 032426 A 612 STA nes | . | U1 ANAO 
002342 0352427 aA 813 STA NPSH44 OL GOPLS 
9023435 On2000 4 814 TPH4 CALLS TNPS RET 1 CHAR, TN A REG, OL 0874 
002344 100444 A : | . | 
002345 4901000 a 815 aP Pret TERMINATION EXIT TF SS3 SET Q4 NAH? 
002346 090527 4 - ty Ps 
002347 OvSO12 a 316 TAR OL. AOR 
N023580 006140 A 817 SuUBT 0286 . CHECK TF PERTON O1 NOR14 
002351 090256 a : ; te . pa 
O002352 Of1010 a ALB JAZ IpPh4 At oars 
0023535 On2443 »A 3% coenesetapuigsisr oats 
002354 975021 a 319 TSA te OL AORTA: 
902355 006140 A 820 SUBT 0254 CHECK TF COMMA, 01. 00817 
002856 000254 aA , Pe 
002587 ON1010 a fat JAZ TPHS O1 008186 
902360 072420. A : : | ae | 3 
002361 005021 a #622 TBA | CHECK TF LEGAL CHAR, O01 90849 
002362 ON6140 4 823 SuUBY N26 . Fr O1 AOBBO 
002363 O70260 A 
002564 001004 a 824 JAN IPMS OL OORB1 
002865 On2407 a - 
002386 OC32434 «4 825 STA Vall 01 ONB22 
6002367 Onb61do A 826 SUBT O12 O01 O0R23 
002370 000012 4 : oe 
002371 071002 a 4327 JAP IPs O1 NoQRnea 
0023872 002407 A 
0023735 012426 4 828 1.08 DP SM O01 Anker 
002374 092427 A 829 LOS NP S444 | H1 90826 
0023875 an200c A 430 CALL XAT4, TEN MULTI PP 3tim BY TEN O1 90827 
002376 093402 A an . 
902377 ON243S A 
002400 ON2000 aA 431 CALL KIA, VAL tle 4 ADD CHaR JUST READ G1 0ReR 
0O2401 OO3434 A a 
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102402 CO2430 2 | 
002408 O5242F A B32 STA DPS 67 anape 
N024C4 Of 2427 4. BSS STH UPSM44 | Ot AnARaE 
092405 OA100N A aad IMP TPN GET VERT CKae, D1 O0AR31 
NOZENE OO2Z343 A = : | | | | 
002407 OOOOH 2. B35 IPOS CALL e EIT TLLEGAL CHAR, MESSAGE OL SNR 3D 
002410 190406 4 ore co | 
002411 091000 4 836 JMP TPRC#I At Rees 
092412 092340 aA. : eae eer te | | | 

—6 002413 OF2000 A BS7 TPD4 CALLS huyre UTP IT CR/LE Of noRga 
002414 190402 4 a eee ae | | 
002415 005004 a 438 12x PER TON CHAR, 01 NNASK 
002416 001000 4&4 839. JMP w+ ? OL noasE 
0024617 OnZ422 A sine 4. oa | | : . 
102420 On6030 A 849 IFDS5 LOxXxT 1 COMMA CHAR, 01 nOR37 
092421 090001 A ofa Te. oa ; : | 
002422 012426 A #41 LDA DPSM O1 moa 
002423 692427 A 840 © LOB DPSMe] OL ans 
902424 001000 A A443. MPR TPNC at Hanel 
002499 102337 A ae a 
002420 ONOH0N A 844 NPSH DATA = 6,0,9 01 noR4at 
002427 On000N A | ea, | 
cog@430 OCON00 aA , 
002431 000000 A 4345 VAL!) DATA. 0 A4 a0Rae 
002432 00012 A 846. TEN DATA oo 49 Oi ones 


on 
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0027435 
007434 
0024635 
0024306 
002437 
002440 
00244} 

002442 
002448 
002444 
0QqZ¢4a45 
102446 
002447 
n02450 
002451 

002482 
002453 
002454 
002455 
002456 
002457 
002460 
002461 

002462 
nN2463 
002464 
902459 
002466 
002467 
002470 
002474 
002472 
002473 
007474 
002475 
002476 
002477 


NOOO 
C72726 
(52636 
NEQK37 
0N6030 
0)2624 
072717 
OF6030 
052370 
0724352 
072460 
072467 
O%5004 
902000 
0n3502 
900000 
OCVTOO04 
O0n24a72 
099144 
on2000 
n.3502 
090000 
01004 
002465 
On1odgo 
0n2458 
0N2000 
ON3434 
Qon000n 
O*% 26356 
C52637 
O77N00 
0427147 
032452 
OrSi44 
099344 
072452 
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447 
448 
HAG 
450 
BS 
a8e2 
453 
HS4 
a55 
B56 


A457 
858 


B59 
sO 
B64 
46? 
HAS 


Bh4 


865 


866 


B67 
B68 


B69 


870 
674 
a72 
B73 
a7 A 
875 


476 


b77 


VORJTEX PAs R 


TOAS wojtings 


ELEC C4 
eR RR Oe RAKE WEE OE ee EERE REE EKER EHR RE K EL 
* CONVERT DPUBLE PRECTSTON NCTAL -UMBFR To ASCTT DECIMAL O14 
* ; O1 
Be TK KOK te HK TA OI THE a OK EERE RE OK EE KEKE O TL 
Conky  ENTR | , 01 

sTx ANDR+1 ANNRESS MF AUFFER of 

STA S AVN TEMP STORAGE o14 

578 BSAVN&1 3 C4 

LuoX¥T RFE LOC GF 9 wORR TABLE m1 

51x ADDR of 

LOX] TANC LOC OF TARLE O4 

S1X CN 1 +2 a1 

STx CUN3 42 o1 

STX CONA+2 | O14 

| TZX INTEGER COUNTER | o1 
Chow CALL XOSU, SUB, VALUE FROM TABLE 01 

TAN cans. CHECK IF VALUF LESS THAN TABLE INTEGER 901 
COND = TXR | . INCR, INTEGER COUNT ot 
CoN3 GALL XNSU,O SUB, VALUE FROM TABLE 01 

JAN ned CHECK IF VALUE NEG, or 

JMP COK2 NO Gf 
CON¢ CALL = xpd, ADD TABLE VALUE BACK a 

-8TA SAVA SAVE VALUE Ot 

$T8 SAVNSL | 1 
CONS  § STX® ANNR STIRE INTEGER TN TAALE 01 

Lx CON142 UIP=DATE PUFFFR POTHTER BY THO, O1 

TX O1 

TXR o1 

STx Can t+2 01 


NORAA 
AGRA 
ADR AF 
NOMA? 
NOR ak 
ONAAD 
NHBA 
COBH Y 
nase 
OORKS 


ANBHA 
NOBSS 


NORSA 
A0O857 
NORSA 
NORsSo 
NOBEL 


NORG | 


N0862 
NORGS 


NORB4 
nOB6S 


nO 866 


00867 
NORBB 
NOBEGY 
NaR7C 
00874 
N0872 
00873 
AOR7 4 


FAGE 


902800 
N0Z5H1 
002502 
NN28%9 
00zZ25n4a 
N02505 
002506 
N02507 
n02510 
on2511 
n02512 
902515 
002514 
N02515 
N02516 
002517 
002520 
0025921 
002522 
002523 
002524 
002525 
002826 
102527 
002530 
N02531 
002532 
002533 
002534 
002535 
002536 
002537 
002540 
002541 
002542 
002543 
002544 
002545 
002546 
002547 
002550 


002551 
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C72 466: 
672467 
635001 
onioan 
092512 
005004 
0124536 
0272637 
001000 
on245n 
0n6030 
002696 
Ons002 
015000 
on101N 
002834 
098329 
006120 
0n0260 


o55000° 


0n$144 
075041 
006940 
0n2635 
00901010 
O02544 
001000 
Oon25158 
On1d20o 
692540 
Oo1000 
092521 
096120 
OnN0240 
091900 
002523 
0n6030 
002623 
015000 
05144 
004250 
125000 
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478 


879 


BBQ 
HR 4 


BS2 
8&3 
BEA 
885 
686 
8R7 
888 
S89 


890 
B94 


499 
493 
494 
895 
B96 
897 
898 


a329 


900 


901 


9N2 


ChnN3 


CUNT 


Coins 


CON7 | 


VURTEY DAM {oak Weeter: oc} 
STx Cb S42 
STx CAu4+?2 
1x 1,1 CHF CR TR NEXT TARLE VALTIE FZERD 
Ix?Z fiigeeg 
17x 7ERQ IMTFGFR COUrTFeR 
Lua SAVix WETURA VALLE 
LDA SAVN#1 
LOXI CHUFO) ADM ASCIT NOTATION Th KIRARY NIIMBER 
7™ze BLANK QUT HTGH CRMIER PIGITS, 
LOA 0o,1 HET BINARY SitiMRER 
JAZ CON7 
OBR 
ANOT 0260 ADD ASCIT CHARACTER ZERO, 
STA o,4 
TKR 
TxA | 
SuBT (AUFC 49) CHECK TF 9 CHARACTERS CHECKED, 
JAZ Cans 
IMP COKE 
IBZ ee 
SMP CONG | 
ADDI 0240 ALANK AUT HIGH CIRDER CKARACTER 
JMP CON642 
LOX] (RUF C@y) PACK ASCII CHAPACTERS 
LDA O41 BET HIGH AROER GHAR 
TxR 
LRLA Rg 
ADD 


O,! ager LOw ORDER CHAR, 


tif 
oP | 
C4 


m4 


fq 
try 


an 


of 


1 


C1 


CORPS 
AGR7& 
PORT? 
OORPR 


AORTG 
AORRO 
SORRY 
ANREP 


Nae 
PORRA 
ANGERS 
ONRBRE 


NORK? 
AOSHF 


NORRG 
Nnnaga 
CORY 4 
HOR? 
noags 


ONAGA 


an8gs 


ANAGK 
AORG7 
N0NBQR 
AORGH 
NO906 
ragqos 


nngn?e 
rneos 
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HO2S%2 
Ho2553 
AOZ5h4 
O02555 
002856 
902547 


02569 


902584 
N026h2 
002863 
NO2564 
002565 
0025646 
002567 
002570 
002571 
002572 
0092573 
002574 
002573 
902576 
002877 
002600 
NNZ60O1 
0026n2 
092603 
002604 
N02605 
002606 
002607 
002610 
002544 
002612 
no02613 
002614 
002621 
002622 
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AX 04/22/74 VERTEX JASER 
NO5144 4 VO7 1X® 
OS7NON T OB STAs ADD N+ | 
042720 4 909 Te AQ? #4 
Oo5ady, A #10 THA 
Onb14N & O44 SUBT (RUFC HY) 
GO2ZA3S 3b | 
ON1010 4 912 JAZ aA 
ON2564 aA 
OO10090 aA 913. : JmP Raq 
C92546 A 
ON2009 aA G14 CALL IUFR 
OC1703 A 
OnNLNO00 a 9445 JMP as CoM 
192433 =A | 
075753 a 916 TROF NATA O8753,05F 400 
o60400 A 
onn0d61 a 917 DATA 0461,993290 
013200 A 
NN0036 a 948 . DATA O38, 941100 
041100 A 
ONON0S s 919 7 DATA. 0%,93240 
0032460 A 
0n0000 a 920 DaTA  (,92342) 
0235420 A — . 

On0000 a 824 7 NATA N,01750 
on1750 A . . 
ON0000 a 922 DATA. 00,0144 
OOOL4d4 A 
ON0N00 a 723 — DATA 0,612 
ONOO12 A — 
090000 a2. 924 RATA 0,01 
Oo00001 A 
C20000 a 925 DATA 0,9 
CH0000 A 

926 BUFNA BSS 

120240 A 927 DATA ,  t,9 
090000 A 
000240 pz 928 DATA 249 


002625 
o0g2b24 
0026355 
002636 
002637 


0 
929 BUF 88S 9 
ON0000 4 S30 FLGC DATA. Q 
090000 A 934 SAVN DATA 0 
aNON00 A 


> 


19445 HWRS 
STORE CHAR, Tu SUFFER 


CHECK TF BUFFER RACKED 


GET NEXT CHARACTERS, 


UPQATE FRO FLAP, TIME (NTR, IF NEC 


1HAQDOONO 
1NHAQHOHO 
— ona00e 
190000 
10000 
ynn0 

1990 

10 


1 


fi 4 


4 
(J 


ay 
01 


01 


o1- 


a | 
4 
O1 
4 
Of 


4 
4 


1 
o1 
(V1 
O1 


“AO917 


HOGA 
AHOOK 
AHA? 
AOAOKk 
oneane 
ANALG 
AOD 
ANOLE 
Anois 
NOG14 
GOG18 
NN91A 
Ce a aii | 
nn91# 
n0919 
N0920 
Nn0981 
00922 


00923 
NN924 


Anges 
NGI2F 
N0927 
N0N92F 
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902040 
ON2641 
N0fh4A2 
002704 
102705 
002706 
002707 
002710 
N0e@731 
N02712 
002713 
102714 
C02715 
00?716 
002717 
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onenenn 
canoaggn 


onnsnn 
onondn 
onoonn 
on0024 
0nonn6 
000000 


On0000 . 


000000 
Onon0n 
Ononndnno 
OnGd0Nn 
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¥32 
933 
G34 
$35 
¥36 


937 
938 


939 
940 


944 


TYRE 
Ciuny 
TART 
Slim 
TUNnt 


S1X" 
VAR 


HV AL 
LVAL 


andr 


VORTEX YASMA 
ATA 0 
OATA 9 
6s88 34 
DATA 9,0 
YATA N,2n 
DATA f 

TATA 6,0 
DATA q,¢ 
DNATA n,n 
BSS ] 


LEe4R wees 
TEMP. FR Tie 
TIME CMhuUMTES 
TIME GUPECS Foe -2O TIME PERT Ein ts 
OOUBLE PRECTSTAW ABN 


TOLERAPCE HIGH 


TOLERANCE Low 


STORAGE LOCATIONS 


i] 
a1 
of 


‘em | 


4 


Of 
N41 


“4 


M1 


eC 


AAgan 
AGO) 
AOGAS 
ANQgaAN 


ANQASA 


NOQSA 


NGOS7 


NAHOAR 


_ : 


PASE 


902721 
002722 
0027238 
002724 
002725 
002726 
002727 
002730 
002731 
002732 
002738 
002734 
002735 
002736 
002737 
102740 
NO274L 
0027 42 
002743 
002744 


002745. 


002746 
002747 
002750 
002751 
002752 
002753 
002754 
008755 
002756 
002757 
00276 
002761 


a Va saes7 A 


N00000. 


052742 
062743 
072744 
ON2000 
0ne745 
032744 
O05344 
072744 
001040 
092736 
971000 
002725 
012742 
022745 
oo1000 
192723 

070000 
onoo0n 
000000 
0nO800 
011157 
OnLS10 
002753 
096010 
036420 
006120 
024674 
On5014 
001040 
1°2745 
012762 
012763 


242 
#43 
yaa 
YAS 
¥46 
947 
wy 48 


aay 
980 


954 
952 
983 
954 
955 


956 
957 
958 
959 


961) 
Tam | 
962 
963 
964 


965 
¥6§ 


967. 


9468 
969 


970 
974 


v7? 


973 


"40 


~ 
VORTER JA 3rR 1945 wWIRA 

FJEC 4 
Rat ke OED aR eR RK ee ee eA aR i Re te eee ES 
* TIME DELAY WF 1/4 SECON #04 
* X es ND AF [74 SECMKNS TO DELAY *O4 
* CALLING SEC, aQd 
* LOX NUMBER x04 
* CALL, THse ao} 
ae | | «OL 
RMR KKH ERE KEK ER TERE EET RO RR RE Ee EEE KK CEE MERKEL 
TNSe ENTR : ; =. Of 
. STA. TOBA SAVE RFGISTERS 4 
ST# THSA+1 04 
STX TOSA42 4 
TOS) CALL LFS | O14 
LOX TOSA42 4 
DXR _ xX BNO, OF 474 SFC, TIME OUTS, O04 
STx TOSA+2 | a 4 
JX THNS$2: ) 
IMP TOS] oO1 
TOS9 LDA TSA RESTORE REGISTERS o4 
LOB TOSA+4 N4 
JMP x Tose O41 
THSA DATA 00,0 O14 
HLFS ENTR Of 
LOA COMP 1 
JAZ eH ot 
LDA 15632 of 
ADDI 19684 - o4 
TAX {/4 SECOND TIME eNT 0} 
HLF 1 JXZ* HLFS | 4 
| Loa eHD of 

LDA 


NOQ aS 
HOA 
Mey § | 
AHUAP 
2FOHG4S 
AHOGAA 
nng4d5 
AOGAe 
NNDVA7 


NO9GE. | 


ONQGAG 
ANOSK 
ANQVh4 
Hngse 


NaQghs 
Ao98a 
AQgQa5s 
ANGHS 


0N9b7 
N095b 
NO9SG 
NO9BO 
N0964 


angbesS 
NO9KA 


1 910964 


10968 


NN96F 


00967 
NOOR 


NOOK 
nag7a 


O0e7 Ke 
NN02768 
002784 
0027695 
NO27 66 
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C12764 
012765 
Co5344 
Co1Td0n 
02756 


WF 4 
W75 
976 
977 


Lia 
LDA 
XR 
Jer 


a+? 
a+e>D 


KLE | 


{oa 


BT RS 


4 
01 
4 
ut 


HOG? 
90972 
Naa7a 
ONG7 4 


a aie 
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002767 
02770 
002774 
00¢772 
002773 
002774 
0027745 
002776 
002777 
003000 
oper rere | 
003002 
008008 
NOS0N« 
003005 
003008 
003007 
003010 
003012 
003012 
003013 
003014 
003015 
003016 
003047 
003020 
003021 
003022 
603023 
063024 
0035025 
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144715 
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9003041 
003042 
005045 
003044 
003045 
0038045 
003047 
003050 
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003052 
203053 
003056 
003058 
003056 
003057 
NOIORO 
0903061 
e0306¢2 
003e63 
003064 
#03065 
003066 
003067 
103076 
003071 
103072 
003073 
@0307 4 
003075 
603076 
003077 
003100 
003101 
003102 
0031NS 
003104 
003195 
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003107 
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1463945 
AN0000 
17C3i! 
147324 
142729? 
183301 
146240 
Y4a714 
152305 
151329 
1527290 
1452240 
1417190 
142703 
1435440 
196612 
NCNADD 
146705 
1460717 
$81334 
120317 
153398 


151306 


146317 
153640 
144716 
152305 
151329 
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0038120 
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003122 

0031998 
003124 
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003126 
003127 

103130 
003131 

003132 

003133 
003134 
N03135 
003136 
—N03137 

003140 
003141 

003142 
003143 
103144 
003145 
003146 
003147 
003150 
NOSLSI 

003152 
003156 
003154 
0031355 
903156 
003157 
003160 
003161 
ONSTK&e 
0031463 
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117725 
147324 
14272? 
170308 
144395 
144718 
106612 
Geagda 
144716 


150325. 


14224an 
1433292 
141640 
144716 
141729 
142715 
142716 
152323 
120329 
142729 
170825 


142708 | 


147716 
142240 
16642 
anon0n 
144746 
150325 


152240 © 


141501 
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144716 
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1451322 
152720 
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142722 
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ONO31AG 
NNSIAS 
MAS1Ae 
078467 
008170 
NO3171 
003172 
00384573 


903174 


003175 
NO3176 
903177 
0903200 
103201 
003202 
003203 
003204 
o03205 


003200 


ON3S207 
0ud210 
0e3211 


003212 


008215 


003214. 


N08215 
003216 
903217 
003220 
903221 
0039222 
903223 
008224 
003225 
003226 
0038227 
903230 
903231 
003232 
0903235 
003234 
203235 
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142946 
POKAL? 
NAOOAA 
151324 
141649 
1452331 
1450305 
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152305 
1*1322 
1527206 
152240 


152341 


146744 


147307 | 


170304 
142723 
152240 
1NG6A{L? 
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144716 


132305 


151326 


140714 — 


120324 
144715 
1427202 
136640 
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141724 
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147728 
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DATA 
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NOS!a0 
NOSES 
003240 
H03241 
098242 
003243 
003244 
003245 
003246 
093247 
003250 
003251 
693252 
903253 
0908254 
103255 
0032456 
003257 
003260 
NoO3s261 
003262 
03263 
003264 
003265 
0905266 
003267 
003270 
003271 
003272 
003273 
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003276 
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003394 
003302 
003303 
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1%2305 
181326 
1AQG714 
170504 
144728 
18C354 
140731 
170320 
14272? 


144717. 


142240 
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170323 
1427093 
127275 
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1452716 


140703. 
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150324 
14670? 
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1441305 
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147240 
152305 
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143322 
141672 
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141705 
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003337 
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1904 
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903342 
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NO3344 
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N08353 
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GET CARRY 
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ENTRY NAMES 
FXTERNAL NAMES 


SYMBOLS 

000442 4 §CON NN047 4 
000441 A SMEM 800424 
003321 A BCNG 02624 
002546 A C11 001457 
002456 A CONS h02465 
002534 a CON7 002544 
002641 A CONT 002433 
002530 A EMFR 002332 
001165 A ERRS 002334 
002635 A FLGC 002306 
002745 aA HLFS 002743 
001671 A 1101 001677 
001604 A I1a4i 001736 
(001623 A 1162 OO163S! 
002150 A J30 ON2170 
001774 A 150 002055 
001812 A 17 0015 46 
001526 A 19 002215 
002242 A IC4 0902286 
n02303 A ICS 902176 
002321 Aa ILNG 0034175 
00353410 A IMI? 003212 
003256 a IM6 003266 
000411 A INPB 000412 
000445 A INPF 000416 
002343 A IPD4 002407 
002537 a IPOr 001452 
001703 A IUFR 0023826 
002317 A LFRC 001155 
002767 A MES4 003003 
003061 A MESS 0603103 
003042 A MESA 003167 
900400 A QUTA 000404 
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001164 A PINT 000502 
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EJEC 
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BUFC 002614 A 
come 002450 A 
CONA 002472 A 
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EMVI OOLLEN A 
ESFR 002333 A 
FRCM 002336 A 
HV AL, 901474 A 
T10T 901572 A 
115 NO1741 =A 
117 N01402 A 
T3014 NOL4i4d A 
154 NO2141 A 
179 OOY514 A 
IC4 002225 A 
Ic5 ON2266 A 
IcQM O02324 A 
IM4 NO3S04 A 
IM3 NOS223 A 
IM7 003275 A 
INPC 000413 A 
INPG N02325 A 
IPDS 002413 A 
ISCP 001353 A 
IVM 901557 A 
LOOP 002715 A 
MES? 003026 A 
MES6 003122 A 
MS15 003314 A 
NUT NQ00402 A 
OUTF OON406 A 
PNTR 001217 A 
RTCi 000647 A 
RTCS5 001024 A 
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CON 
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ERRC 
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002435 
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092515 
002426 
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002756 
001640 
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001460 
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001425 
004437 
002232 
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003304 
003235 
000410 
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002420 
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000677 
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